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We, Rabcock & Wruoox Limited, a 
British Cxrmpany, of Babcock House, Farring- 
don Street, LobSSjh, EX14, do hereby declare 
die invention, (ComrmmicgtBd by EteDTSCHH 
Babcooc & WILCOX Dampfkbsselweseb 
A/G, a German Company* of Oberhausen^ 
RMhdand, Germany), far which we pray dbat 
a patent may be granted to oa, and the method 
by which it is to be performed iP be particu- 
larly descc&ed fa and by the fc&owing stale-, 
tnent:— 

The present invention relates to a process 
of and tool for expanding tribe ends, applic- 
able lor example to the attachment of water 
tubes to the steam and water dram of a water 
tube boiler. 

It is common practice to secure the ends 
of water tubes tp a boiler drum by fitting 
each tube end within a tube facie in tne dmm 
and then expanding plastically the tube aid 
within the tube hole} so rjiat it remains firmly 
in contact with the waft of the hole to provide 
a fluid-tight faint. In order to improve die 
resistance to the p endenc y of the tribe* when 
die bofier is fax use, to pull out of the drum, 
■the part of die tube projecting into die drum 
isctobdledout* 

Several di&rent methods of obtaining .the 
desired expansion hare been used. According 
to one method* a tool is used which, iuebides 
a conical mandrel about which axe spaced 
three corresponding tapered roBera» the tool 
being inserted in the tube end to be expanded 
with due axis of rjite mandrel co-axial with <jbe 
tube end and the mandrel being fed into die 
tube in de pe ndent ly of the rollers so that the 
letters are displaced om wan u ly into contact 
with die inner surface of die. tnbe. The man-* 
dtd is then continuously rotated and the rol- 
lers are forced outwardly to expand the tube 
end and at {he same tune rou progressively 
round and into the tube. It has been found 
that with this method of expanding there la a 
tendency for each point of the tube waH, after 
each passage of a toiler has caused an expan- 
sion, to spring back elastfcaSy and thereby 
considerably reduce die contact pressure be* 
JWc*5*.dd.] 



tween the tube wall and the waft of the tnbe 
hole. Furrjiermore, the structure of the tnbe 
metal is affrrprrij the metal ^^nhrg Wriwi^ 
by die altei Dating toa d 

According to a second rather ahnflar 
rnethody the tube is expanded by a tool having 
a tapered mandrel and softens in which the 
mansard and the rofiers rotate and move out- 
wardly towards the end of die tube daring- 
die expanding opei alien 
* According to a third method, a 
with a working surface having a cHs 



iy greater than the inside diameter of the 
tube is driven into the tube end, eo expanding, 
the tube as it moves into it This rncmod has 
certain practical diffirrrfffa applied t*x 
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tubes, which tend to buckle^ and), 
die removal of the mandrel from jbe .fiSte, S5 
after the expanding c^jeratksicftm^vts niQcri 

trouble; s f^z:. 

An object of the present hiverftkav&Jw 
provision of an inrproved uKthooT ct'SEDSol 
for eipsnrting tube ends. 

The indention fodndes the process te jjb cL 
securing of a tube end within a tnbe.lKSEjEnf 
a tnbe plate, which c o n u i tb e s expanding a 
part of the tube into fhdo-4ight coutBCt" i S?idi 
the wafi of the tube hole by tfie fcttcttle 
puffing-out of a Cube msm^i^ menfer 
through the said part of tie tube end and 
ahrmltattfimfily as a c™i»*]w*KT of rjif p nttfrq n- 
out effecting berHng of the mouth of the free 
end of the tube imp contact with the face 80 
of the tnbe plate. 

Hie invention- also includes a tube end ex- 
panding tool suitable for the f*p^^g of a 
tnbe end within a tnbe hoie in a tnbe plate 
in which withdraws! means are provided for 85 
the fordbje puHmg-out from ftww'V the tube 
end of tube expanding means adapted during 
with drawal to expand the part of the tube 
within the tube hole, and die withdrawal 
means are arranged during withdrawal to 90 
operate belling means which effect belling of 
the nee end of the tube* 

The invention wQl now be described, by 
way of example, with r efe rence to the accom- 
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ponying partly diagrammatic drawings, in to engage 

shaped 



Figure 1 is a sectional side elevation of the 
forward end turfy of a tool for T 1 "**^ ami 
betting tube ends arranged & operate on a 
tube end that extends through a tribe piste; 
and 

Figure 2 is a view stmfetr to Figure 1 but 
with the \roridng parts in ft different operat- 
ing position. 

In {he drawings, a tube 1 extends through 
a tube hole 2 is a tube plate 3- with its inner 
end 4 projecting beyond the inner face 5 of 
the tube piste to a distance equal to about 
twice die wall thickness of <Jie tube. The took 
in di c ate d generally by 10, fadudes ft forward 
body part 11 term mating in & bearing surface 
12 -which, when the marline U in tise, is held 
fjmriiy a gainst the port of tribe plate fattfy 
face 5 which snrrounds the tube end 4. A 
mandrel 14 mounted in the body part 11 ex- 
tods axiaSy beyond the bearing surface 12 
and at the commencement of the expanding 
operation lies in the fnftiaj position shown 
in Figure 1 in which ft extends into the. tube 
1 to ft point beyond die tube piste 3.- At its 
inward or forward end die mandrel 14 is 
fanned with an enlargement or head 15 ad- 
joining a part 16 that tapers rearwardly to a 
cyfindrfcaf part 17 beyond which a part 18 
jpfthc- mandrel is screw-threaded into an 
operating rod 19 which is coupled to the pis- 
rtoa of an irydraufic power device (not shown). 
A__gg pgp- of four ccmpkiueiiuuy ^k^imlfag 
... members 21 are sUdaoly mounted on the 
^tBpered mandrel part 16 and may be moved 
" 4te^ttm** position shown to Figure % 
ngned parts thereof form a com- 
dngjike tube Branding surface 22, to 
daggered position down, m Figure 1 fin 

ij Ttfrft o ne opposed pair of the members 21 

if -ogs et re arwardly of die other pair so that 
-^-4hexrreali radius of each member is reduced. 
-•The four members 21 are held together and 
to the mandrel by ft helical spring 24 that 
fwordfis part-cyimdricai sections 25 of the 
four tneiiil^eis. 

SKdably mounted on die cvHnddcal part 
17 of the mandrel is a movable atop 30 fa 
the form of a fjube Irngih having a 
rearward portion: 31 which is a aUdmg fit on 
the mandrel part 17 end a flared 
part 32 <rf such diameter at its forward end 
that it engage* die two rearmost expanding 
members 21 when they are at the rearward 
end of the tapered part 16 of the mandreL 
Secured in the rearward end of the portion 
31 is a boss 3* formed with, a crraarrferen- 
tfeuTy extending radial shoulder 34 dm faces 
60 rearwardly of the mandreL Mounted on d« 
booV part 11 <^e catch means in the form 
of four plungers such as the plungers 36 so 
arran ged as to be slidabie radmHy and being 
biassed inwardly by springs such as 
65 springs 37. These 
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die boss 33 and are so 
at their inward ends that they 
restrain rearward movement of the shoulder 
34 past die plungers only tsxtft the axial force 
on die stop 30 exceeds some predetermined 70 
Take, 

Also mounted on the body part 11 is a 
circular tow of eight tube end belling ele- 
ments 40 so guided in die body part 11 as 
to be capable , of radial movement only and 75 
Massed by springs such as springs 41 inwardly 
into engagement with the stop 30. The inner 
side of each element 40 is provided with an 
farifrifri surface 42 complementary to the 
flared forward part 32 of the stop 30 so that 80 
as the part 32 moves searwaxtBy past die ele- 
ments 40 they are moved outwards in a radial 
direction. Each ekment 40 is formed with a 
forwardjy extending tongue 44 arranged to 
extend within the tube end 4 but of such 85 
length that its forward end is spaced from 
the tube plate face 5 by a distance somewhat 
greater than the thickness of the wall of the 
tnbel. 

To carry out the expanding operation, the 90 
tool 10 is brought into position opposite the 
tube end to be expanded and the mandrel 
14 inserted into die tube to the position shown 
in Figure 1, so that the bearing surface 12 
engages the tube plate face 5, the stop 30 95 
being set with its shoulder 34 fbrwi 



45 



50 



55 



Ey of 

the plungers 36, the expanding members 21 
temg towards die rearw^ 
part 16 of the mandrel 14 and the rearmost 
pah- of the members 21 being in contact with 100 
the forward end of the stop 30. 

The mandrel 14 is now drawn rearward^ 
through the tool body , part 11 by operation 
of the hydraulic |wwer device so that the ex- 
parnKng members 21, which are held against 105 
axial movement with, die mandrel 14 by die 
stop 3% are caused to move rocwangy 
contact with and to expand the part of tube 
1 which lies immediately outside die <nbe 
plate 3. As this takes place die forward pair 110 
of the members 21 move slightly rearwardly 
fato alignment with afce other p^r of the mem- 
bers 21. 

Once die head 15 of the mandrel 14 comes 
into contact with die expanding members 21 115 
force is transmitted directly from die mandrel 
to the stop, which is caused to move in a rear- 
ward direction so that die plungers 36 of die 
catch means ride over die shoulder 34. The 
expanding members 21 and the stop 30~move 120 
rearwardly wit h the m andreL jfte members 21 
effecting progressive expanding of the part of * 
the tube 1 which Bes withirt the tube piate 3. 

As the srmnbers 21 approach the inner face 
5 of the tube plate 3 the flared part 32 of 125 
the stop member 30 engages the inclined sur- 
faces 42 upon the eight belling elements 40 
and causes those elements to mote outwardly 
radially so that their tongues 44 engage and 
beE outwardly die projecting inner end 4 of 130 
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*he tube 1. This beEng operation ends when 
the tube expanding surface 22 comes intocoa- 
<ac t with the forward part of the surfaces 42, 
whereupon rcarwani raocemem of tfo* mqryfryi 
atone to the tool 10 is goshivdy chedaed. 

Tie tool 10 is ftow removed from *he 
finished ttAe, the mandrel returned to its for- 
ward pos^ the tube expanding ejements 
2 1 d>d along the tapered part 16 to fetr 
tearwaid positions, and Ac stop 30 restored 
to its forward, position* The tod may then 
be applied to the next tribe too be expanded. 

The machine described is adapted to act 
5® * pmsefected she of tiA^tte diameter 
of the expanding surface 22 being appro- 
priately related to the internal diameter of the 
tnbe. if desired the head 15 of the mante l 
twhemadeadM^leirrift^rf^ingBEhd 
M;kthmscr9wasa^«d4«2dl^anitH» 
movement of the «*p"ffMqg mcmbqs juriaBy 
of che tiered part <rf the mandrel to detexw 
mine the (Seethe diameter erf the expartdix 
members daring the expanding 
tfae position of the stop being 




mits variatimrfthat dffecthc(Hameter. w «j 
gckad 15 is axiafly adjustable, k fa advan- 
tageous to adopt a Distancing duped, cm- 
Iqjm dMgn for the expending mentors. 

l^ft oceas for the scarring of * gibe end 
tube hob in the tribe plate, which 
JW"? expaTsfing a part erf the tube into 
mniHlght contact with the waH of the tribe 
fiwShfc puffing-out of a tribe ex- 
panding member through die safe) part of 
the tube and ai m o haneuudy as * conscmocc 
of the poflingont effecting beffing of the 
month of the free end of the tribe into coa- 
tact with the feoe of i3» «cjfte plate. 

2. A tnbe end expanding tool sritabfc for 
me rap tnffl n g of a tribe end within ft tribe 
holeinatt*ejflate> wherein withdrawal means 
are provided for the foicade puffinMut from 

5^ d «ni« wffiifrBwal to expand the part 
of the gh c within the tube Me- and the 
withdrawal means are arranged dining whh- 
jtawal to waste beffing means wUcE effect 
beffing of the free end of ifce tribe. 
^3. A tod as daimed in Claim 2, wherein 
the beSmg means comprise a circular row of 



tt*e end engaging dements whkh ere 
*sjng&* to mow radially outwardly upon 
IJrSK-Sl?* expajaiin* means and 
so effiect beHmg of the tnbe end. . 

4- A tod as daimed fe (Ma 3v wherein 
tte tt*eexpanding means include a plurality 
of expanding member* ftfied about the peri- 
phery <rf a tapered part of the length of a 
mandrel whkh is insesuhfe aaiaOy into she 
™f * expanded and foxzns part of the 
wttteteawaj means, stop means are arranged 
to Be yithia the tube to be expanded at a 
forwa rd initial position, catch means are 
arranged to restrain outwaai nroronent of the 
ate mean s bom the initial position unless 
°? w * rd fasct m ^e stop means exceeds 
a predeterm ined /wfa fr the atop means being 
arranged to xesttain outward axial move men t 
of the said members npon outward m o v ement 
1 *5 mn&d only anta the faoce exerted 
aceeds^^predetenriiittd vah^ and the tribe 
«g «ggjpg demcms are arranged for eo- 
gagemeat by indined surfaces on the stop 
means^ whereby npon the mandlpd rowing 4e 
ex panding m eans and tins the stop means in 
an ^OTtward direction through an appropriate 
<Sstanaapmofthe^DSext^TbeTOrf 
Pbtei* engaged and beQed out by 



5. A tpci as daimed in Oaixn 4, wherein 
tte qngmdjng members are held in dose co&- 
tact with <fae tapered part of the married by 
a dxcnmacx&dng spring. 

& A tool as dafcned in Oafcu 4 or <3ahn 
5, whereb a stop provided on the mandrel is 
adapted by ihnirlng movement cf the eman*- 
fag members axiafiy of the tapered pag of 
me m ancad to drtrmime the effective <Ha * 
meter of the expanding membera during the 
^«» Pg ,ojttm tfa^ and the posSfonqf the 
stop fa ad>ustribfe to permit varianjon of that 
e f fective diameter. 

7. A tribe eut expanding tool arranged and 
adapted to operate substanthfiy as described 
tednocy at with reference to, *n± oonstrncted 
sttbstantfadly as &own in, the acoosnpao^hrg 



For the ^ppSicants. . 

A. C ffMCSB, 
Chartered Patent AgeaL 
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Leamington Spa: Printed for Her Majesty's Stationery Office, by the Courier Vt***—UK7 
PnHfched at The Paten* Office, 26, 

copies may be obtained. 
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